Isolation and partial characterization of the outer dense fibres and fibrous sheath from the sperm tail of a marsupial: the brushtail possum (Trichosurus vulpecula).
The flagellum of a mammalian spermatozoon consists of a central axoneme surrounded by two cytoskeletal structures, the outer dense fibres and the fibrous sheath, which may aid in sperm motility or stability. In this study the outer dense fibres and fibrous sheath were isolated and partially characterized in a marsupial species, the brushtail possum (Trichosurus vulpecula). Spermatozoa from the cauda epididymidis were decapitated by sonication, and the head and tail fractions were separated by centrifugation over a 20, 40 and 60% (w/v) sucrose density gradient. After confirming sperm tail purity by Nomarski microscopy, the tails were incubated in either SDS-dithiothreitol to isolate the outer dense fibres or urea-dithiothreitol to isolate the fibrous sheaths. Purified outer dense fibres and fibrous sheaths were solubilized in SDS and beta-mercaptoethanol and proteins were separated by one-dimensional PAGE. Coomassie blue staining showed that the outer dense fibres were composed of seven major proteins (molecular masses: 73, 58, 55, 54, 52, 41 and 16 kDa), and the fibrous sheath was composed of 12 major proteins (molecular masses: 106, 76, 66, 62, 55, 53, 52, 46, 40, 30, 28 and 16 kDa). A polyclonal antibody to the fibrous sheath proteins showed strong crossreactivity with those of fibrous sheath from spermatozoa of several other marsupial species, as well as those from laboratory rats. Subsequent western blotting identified the immunoreactive 76 and 62 kDa proteins from all species, thus indicating their high conservation between species. No crossreactivity of the fibrous sheath antibody to any other cytoskeletal structures, including the outer dense fibres, mid-piece fibre network or connecting laminae, or to the acrosome or underlying subacrosomal material, was evident, indicating that the fibrous sheath proteins are localized to this structure alone. Further work is in progress to determine the extent of homology of these proteins to those in eutherian mammals.